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Human Circulating Cytokine CC-1 

The present invention pertains to a polypeptide from the class 
of cytokines, cytokine CC-1, as well as its biologically active 
fragments and/or derivatives, a polynucleotide coding for said 
cytokine CC-l or its biologically active fragments, in particular 
a cDNA, a medicament containing the peptide according to the 
invention, a diagnostic agent, the use of cytokine CC-1 for 
second medical indications, and a nucleic acid probe hybridizing 
to a polynucleotide coding for cytokine CC-1 or one of its 
fragments . 

Surprisingly, it has been shown that a cytokine CC-1 can be 
isolated from human hemof iltrate . This cytokine has the amino 
acid sequence given in SEQ ID No. 6. 

Fragments of cytokine CC-1 also have biological activity. The 
fragments can be obtained by methods known to one skilled in the 
art, for example, by digestion with peptidases, especially 
endoproteases . Fragmentation of the peptide according to the 
invention by means of chemical reagents cleaving, peptide bonds, 
especially cyanogen bromide, also yields biologically active 
fragments. 

The peptide according to the invention can be obtained by an 
isolation procedure departing from human hemof iltrate . 

The human hemofiltrate is optionally diluted with water and 
acidified. The pH value . is preferably from 1.5 to 3.5, in 
particular from- 2.5 to 3.0. Then, the hemofiltrate is treated 
with a cation exchanger, for example, a support material modified 
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with sulfonic acid groups (Fractogel medium S0 3 " of Merck) . The 
peptides bound to to the cation exchanger are eluted with 
relatively highly concentrated, saline in an acid pH range 
corresponding to that above given. The ionic strength of the 
eluent approximately corresponds to a 0.7 to 1.3 molar sodium 
chloride solution. 

The eluate collected is spiked with a peptide-precipitating 
reagent, e.g., ammonium sulfate. The precipitation of the 
peptides is preferably performed at lower temperatures, in 
particular in the range of from 4 to 10°C. The precipitate thus 
obtained is freed from the supernatant, taken up in water,, and 
then a peptide-precipitaing lower alcohol, such as isopropanol, 
is added. This is followed by another cation exchange chroma- 
tography. This chromatography is preferably a gradient elution 
chromatography with a buffer from low ionic strength to one of 
higher ionic strength, corresponding an ionic strength of about 
from 0.7 to 1.3 M NaCl . 

The biologically active fragments are pooled and further purified 
by preparative reversed phase chromatography on support materials 
modified with C4. Further chromatographic purification steps may 
follow, if required. 

The material obtained by chromatographical purification was 
subjected to a structure determination. Sequence analysis was 
performed via an Edman degradation of the peptide and the 
cleavage products by means of an ABI 4 73 A sequencer. 

From the peptide sequence according to the invention, a poly- 
nucleotide can be derived coding for the cytokine CC-1 (fig. i) 
having the C- terminal fragment according to SEQ ID No. 8 and the 
nucleic acid sequence SEQ ID No. 9 linked thereto. 

In particular, said polynucleotide is a cDNA which may serve as 
both the starting point of a genetic engineering preparation of 
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the cytokine CC-1 and as an analytical tool for the detection of 
the presence of DNA or mRNA coding for the protein. 

Appropriate, derivatives may be employed as hybridization probes. 
For instance, the cDNA coding for a fragment of the peptide 
according to the invention has the sequence according to SEQ ID 
No. 7. 

In addition to a genetic engineering preparation, a stepwise 
total synthesis on usual solid phases in terms of Merrifield 
synthesis is also possible. The strategy of synthesis and the 
construction of the peptide with the correspondingly protected 
amino acids are known to one skilled in the art. 

The peptide according to the invention may be used as a medica- 
ment. Its biological activity is that of a cytokine. Therefore, 
it may be employed as a medicament in the indications given in 
claim 7. The peptide according to the invention may be adminis- 
tered, as is common with peptides, parenterally, intravenously 
or intramuscularly, or intranasally or bucally. The amount of 
peptide to be administered is between 10 and 3000 jug per dosage 
unit . 

The diagnostic agent according to the invention contains poly- 
clonal or monoclonal antibodies against the peptide according to 
the invention, optionally in fluorescence-labeled or radioactive- 
ly labeled form, to be employed in per se known ELISA or RIA 
assays . 

The invention will be described in more detail by means of the 
following examples . 

Example 1 

Five hundred 1 of human hemofiltrate were diluted to 2000 1 with 
water, and the pH adjusted to 2 . 7 with concentrated HC1 . After 
charging on an Amicon Vantage column (filling material, Merck 



Fractogel medium S0 3 ") , the bound peptides were eluted with 1 M 
NaCl, pH 3.0. 

The eluate (7 1) was spiked with ammonium sulfate, and the 
peptides precipitated overnight at 4°C. The peptide precipitate 
was filtered through a Buchner funnel. 

The precipitate obtained was dissolved in 2 1 of water, and 4.5 
parts of isopropanol were added. The precipitated peptides were 
again filtered through a Buchner funnel . 

The precipitate after the isopropanol precipitation was dissolved 
in 4 1 of water, and a pH of 3.0 was adjusted with HC1 . After 
charging on a cation exchanger (column: Amicon Vantage), the 
column was eluted and the fractions collected ( chroma tograph see 
fig. 2) . 

Chromat ographic conditions 

Buffer A: 10 mM sodium dihydrogenphosphate, pH 3 . 0 
Buffer B: buffer A with 1 M NaCl 
Gradient: from 0 to 100% of B in 60 min 
Flow: 4 0 ml /min 
Detection: 280 nm 

Chromatographic equipment: Biopilot (Pharmacia) 
Fractions: 2 min each from the . beginning of the gradient 

Fractions 31 to 34 were pooled for further treatment. 

The pooled fractions 31 to 34 were successively separated in two 
chromatographic runs via a preparative reversed-phase column 
(chromatograph see fig. 3 a and b) 

Chromatographic conditions 



Column: 3 cm x 12.5 cm steel column 

Filling material: Parcosil RP-C4 25-45, 300 A 
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Buffer A: 0.01 N HCl 

Buffer B: buffer A with 3 0% of methanol and 50% of isopropanol 
Gradient: from 0 to 100% of B in. 60 min 
Flow: 15 ml/min 
Detection: 280/254 nm 

Chromatographic equipment: BioCAD (Perseptive) 
Fractions: 1 min each from the beginning of the gradient 

Fractions 22 and 23 from the first preparative run and fraction 
24 of the second run were pooled and the solvent stripped off by 
a rotary evaporator. Then, the fractions were separated via a 
semi -preparative RP-C4 column ( chromatograph see fig. 4) . 

Chrom atographic conditions 

Column: 1 cm x 12.5 cm steel column 
Filling material: Parcosil RP-C4 5 /x, 300 A 
Buffer A: 0.1% of TFA . 

Buffer B: buffer A with 80% of acetonitrile 
Gradient: from 0 to 30% of B in 60 min 
Flow: 2 ml/min 
Detection: 214 nm 

Chromatographic equipment: Kontron 322 

Fractions: 1 min each from the beginning of the gradient 

^Fractions 33 and 34 contain the substance, purified to more than 
95%, the structure of which was elucidated in the following: 

Example 2 

Sequence Determination 

Edman degradation of the peptide as well as the cleaving products- 
was performed via an ABI 473 A sequencer after charging onto a 
Polybrene membrane in quantities of, between 100 and 400 pmol 
using the standard program. 
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Determination of Cysteines 

14 C carboxymethylation and subsequent purification via an 
analytical Vydac C18 RP column (4.6 mm x 25 cm) . Detection of the 
carboxymethylated fraction in the radioactivity monitor. 

Subsequently, Lys-C cleavage of 50% of the carboxymethylated peak 
with the endopeptidase, Lys-C. The cleavage was performed at 3 7°C 
for 3 hours in the buffers given by the manufacturer (Boehringer, 
Mannheim) at a ratio of enzyme to peptide of 1:25. The cleavage 
products were separated by RP chromatography- via an analytical 
Vydac CIS column. Pooling of the individual peaks and sequencing 
for a complete determination of the sequence. 

Determination of the C- terminus 

The cleavage of the residual 50% of the carboxymethylated peptide 
is performed by means of chymotrypsin in the buffers given by the 
manufacturer (Boehringer, Mannheim) at a ratio of enzyme to 
peptide of 1:25, the subsequent purification is performed via an 
analytical Vydac CIS RP column (4.6 mm x 25 cm) . The individual 
peaks are pooled and analyzed for a complete determination of the 
sequence . 

Determination of Molar Mass 

The determination of the molar mass of the total peptide is 
performed by a Sciex API III, and of the fragments following Lys- 
C and chymotrypsin cleavage. 

Sequencing and determination of the molar mass yield the sequence 
given above having -a molar mass of 8689 Dalton. 

A data bank comparison was performed on Swiss-Prot and EMBL- 
Peptid and Nukleinsauredatenbank . A sequence homology was estab- 
lished to various members of the superfamily of intercrines with 
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a maximum homology to macrophage inflammatory protein MIP I alpha 
and MIP I beta. 

Example 3 

Determination of cDNA 

Cloning and characterization of a partial human, cytokine CC-2 
cDNA fragment 

From human adrenal tissue, whole RNA was prepared by means of an 
automated nucleic acid extractor (ABI,340). 

The mRNA from 5 fig of this RNA was transcribed into cDNA first 
strand using MMLV RTase (Gibco-BRL) and a synthetic oligo (dT) 
primer (UNIP-2, CCTGAATTCTAGAGCTCA (T) 17 ) . At the same time, two 
"degenerated" PCR primer pairs were synthesized departing from 
the known peptide sequence which contained all coding possibili- 
ties for the corresponding amino acid sequences (see separate 
sheet "CC-l amino acid sequence and PCR primers derived there- 
from") . The first primer pair (CC-1-2/1, CC-1-2/2) was rather 
N- terminally localized with respect to the amino acid sequence 
whereas the position of the" second primer pair (CC-1-2/3, CC-1- 
2/4) was shifted to the C-terminus. This was intended to enable 
an amplification in two stages (preamplif ication, reamplifi- 
cation) in order to increase the specif ity of the react ion. The 
following reactions' were performed: 

1. In two different reactions, 1/15 each of the cDNA product 
was subjected to 40 PCR cycles with the primer combinations 
CC-1-2/1 / UNIP-2 and CC-1-2/2 / UNIP-2, respectively (pre- 
amplif ication, 2 batches). One cycle consisted of: 
95°C 30 s denaturing 

48°C 30 s primer hybridization 

72°C 3 min extension 



2. Then, 1/30 each of the two products were reamplified in 20 
cycles with the primer combinations CC-1-2/3 / UNIP-2 and 
CC-1-2/4 / UNIP-2, respectively (reamplif ication, 4 
batches) : 

. 95°C 30 s denaturing 

42 °C 30 s primer hybridization 

72°C 2- min extension 

By reamplif ication with CC-1-2/4 / UNIP-2, a homogeneous PCR 
product could be obtained (see "agarose gel electrophoresis of 
the PCR fragments"). The PCR product was freed from unreacted 
primers by Centrikon C-100 (Amicon) centrif ugation, restricted 
together with 50 ng of pBluescript Eco-RI (the PCR primers are 
given ECO-RI restriction sites for easier cloning) , and subse- 
quently ligated. The ligation products were propagated in E. coli 
XL-1 Blue, the plasmid DNA of white colonies prepared with Qiagen 
columns (Diagen) and sequenced by means of a fluorescence 
sequencer. The cloned cDNA can now be employed as a highly 
specific hybridization probe for screening a cDNA or gene 
library. In addition, specific primers for a direct amplification 
of the residual cDNA from the whole DNA of a human cDNA library 
can be derived from this sequence. 

GAP- 2 amino acid sequence and PCR primers derived therefrom 
Primers 

CC-1-2/4 SEQ ID No. 1, +++ ! 48 variations 

CC-1-2/1 SEQ ID No. 2, 768 variations 

CC-1-2/3 SEQ ID No. 3, 24 variations 

(coding for fragment SEQ ID No. 4 GAP-2 AA seq.) 
CC-1-2/2 SEQ ID No. 5, 384 variations 

CC-1-2/3 SEQ ID No. 6, 24 variations 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION : 

(i) APPLICANT: r 

(A) NAME: Prof. Dr. Wolf-Georg Forssmann 

(B) STREET: Bluecherstrasse 5 

(C) CITY: Hannover 

(E) COUNTRY: Deutschland 

(F) POSTAL CODE (ZIP) : 30175 

(ii) TITLE OF INVENTION: Human Circulating Cytokine CC-1 
(iii) NUMBER OF SEQUENCES: 9 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS -DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPA) 



(2) INFORMATION FOR SEQ ID NO : 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = " PCR-Primer " 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE : NO 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
GCCCGGAATT CTAGACARCG NATHATGGAY TA 
(2) INFORMATION FOR SEQ ID NO : 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE- nucleotide 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear r 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "PCR-Primer" 

(iii) HYPOTHETICAL: NO 



(iv) ANTI -SENSE: NO 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
CCCGAATTCT AGAARTAYCC NATHCCNCGN CA 
(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 Base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = « PCR- Primer " 

(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GCCCGGAATT CTAGACARAG RATHATGGAY TA 
(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 
- (A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4: 

Lys Tyr Pro He Pro Arg Glu Arg He Met Asp 
1 5 10 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » 11 PCR - Primer " 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
CCCGAATTCT AGAARTAYCC NATHCCNAGR CA 
(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 74 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) . TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 




Gin Asp Tyr lie Lys Asp Met Lys Glu Asn 
65 70 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 123 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

. ( i i ) MOLECULE TYPE : cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANT I- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
TATGAGACCA GCAGCCAGTG CTCCAAGCCC GGAATTGTCT TCATCACCAA AAGGGGC C AT 60 
TCCGTCTGTA CCAACCCCAG TGACAAGTGG GTCCAGGACT ATATCAAGGA CATGAAGGAG 12 0 

AAC 

12 3 



32 
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(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE : NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 



Gin Arg lie Met Asp Tyr Tyr Glu Thr Asn Ser Gin Cys Ser Lys Pro 
1 5 10 15 

Gly He Val Phe He Thr Lys Arg Gly His Ser Val Cys Thr Asn Pro 
20 25 30 

Ser Asp Lys Trp Val Gin Asp Tyr He Lys Asp Met Lys Glu Asn 
35 40 " 45 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 0 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GAATTCTAGA CAGCGGATCA TGGATTACTA TGAGACCAGC AGCCAGTGCT CCAAGCCCGG 
AATTGTCTTC ATC AC CAAAA GGGGCCATTC CGTCTGTACC AACCCCAGTG ACAAGTGGGT 
CCAGGACTAT ATCAAGGACA TGAAGGAGAA CTGAGTGACC CAGAAGGGGT GGCGAAGGCA 
CAGCTCAGAG ACATAAAGAG AAGATGCCAA GGCCCCCTCC TCCACCCACC CCTAACTCTC 
AGCCCCAGTC ACCCTCTTGG AGCTTCCCTG CTTTGAATTA AAGACCACTC ATGCTCTTCA 
AAAAAAAAAA AAAAATGAGC TCTAGAATTC 



